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Introduction

There are many medicinal, industrial and chemical uses of
clay minerals, all of which depend on one or more of the
unique properties of this group of minerals. These minerals
have a sheet structure. They form flat, platy hexagonal crys-
tals, white in color when pure. They naturally occur as very
fine particles. Water can be absorbed between particles and
can  hold particles together. Particles slide  over each other to
form a plastic clay mass that can be absorbed between par-
ticles and can be molded and will retain shape when dry. Platy
particles suspended in a liquid will link together to coat and
protect a surface when dry. They can be compressed into tab-
lets to be used as medicine (Attapulgite is sold as intestopan),
melts at high temperature, thermal resistant, electrical insula-
tor. Found in large deposits in several places and is therefore
inexpensive.

The levels of trace elements concentration of the clay minerals of Pakistan have been determined. Inductively Coupled
Plasma (ICP) spectrometer was used for the determination of trace elements. The samples of the clay minerals were

digested in the ETHOS microwave oven at 180 ± 5°C. The trace elements (As, Co, Cu, Cr, Cd, Fe, Mn, Ni, Pb, Se and Zn)
in the clay minerals of Pakistan fall within the global range. Except as all the trace elements fall within the technical
specification of the medicinal clay. The chemical analysis also shows that (SiO

2
, Al

2
O

3
, Fe

2
O

3
, CaO, MgO, Na

2
O, and

K
2
O) these are within the technical specification of the medicinal clay.  Therefore, at present they can be used for external

use only. The trace elements (As, Co, Cu, Cr, Cd, Fe, Mn, Ni, Pb, Se and Zn) of clay mineral as well as the activated clay
minerals were determined and it is observed that during activation Na, K and Ca ions are leached out.  The presence of
trace elements of transition metals which are used as catalysts in organic synthesis clearly demonstrate that the catalytic
activity of clay minerals is due to these elements. If any of these elements is more than 1% in these clays minerals the clay
will act as catalysts without activation. If the quantity of these trace elements is very small and leached out during
activation the clay become inactive which is not explained by some workers. Pakistani clays are suitable for making
pillared clays. At 550°C, the clay minerals are dehydroxylated and they  act as Lewis acid  and work as a catalyst in place
of AlCl

3
. It is observed that the clay minerals make complexes with ionic or non ionic surfactant very easily. These

complexes make stable suspension in water and oil. It was observed that alkyl group gives a very good organic clay with

a swelling property and stable suspension and is superior to the imported clay.

Key words: Spectroscopic evaluation, Clay mineral, Medicinal clay, Pillared clay, Catalyst, Organic clay.

Large volumes of Na-clay minerals and Na-exchanged, Ca-Mg
clay minerals and fuller’s earth are directly used in foundry,
oil well drilling, iron ore, feed palletizing industries also in
civil engineering to impede water movement.

Large quantities of Ca-Mg clay minerals are used directly in
iron foundries, in agricultural industries and for filtering and
decolorizing various types of oils. A significant portion of
Ca-Mg clay minerals used for decolorizing has been acid
treated. Large volumes of fuller’s or acid earths are commer-
cially used for oil and grease absorbents, as carrier for insec-
ticides, and for decolorizing of oil and fats. Significant vol-
umes of Na-clay minerals are used for various purposes in
the manufacturing of many, industrial, chemical and consumer
products, such as medical, pharmaceutical, cosmetic, paint
(organic clay), building-brick, sewer pipe, roofing tile,  gyp-
sum  products, pottery-ceramics, radioactive waste disposal,
glaze, lubricants, fertilizers, detergents, mortar, catalysts, pa-*Author  for correspondence
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Introduction

Anambra basin has received a considerable geological atten-
tion since 1903 when exploration for coal started in the basin.
Over 12,000 meters of sandstones, shales, limestones and
coal seams accumulated in its thickest part since Cretaceous
time (Agagu and Adighije 1983). Its upper Cretaceous  strati-
graphic setting of interbedded sandstones and shales with
occasional limestones is suitable for petroleum generation
and accumulation (Agagu and Ekweozor 1982; Dankoru 1993).
All Nigeria’s commercial coal production to date has come
within the basin  with over 1.7 billion tones still in reserve
(David - West 1986).

Palynological studies that have made some significant contri-
butions to the knowledge of the biostratigraphy of the basin
include (Salami 1983 and 1990; Oloto 1994). Salami (1983 and
1990) studied late Cretaceous and early Tertiary pollen and
spores from Southern Nigeria sedimentary basin. He found
out that the environment of deposition of some lower and
upper “coal measures” (Mamu and  Nsukka formations) rocks
is swamp or marginal marine  environment periodically inun-
dated by marine water. Mebradu (1990) suggested three
palynofacies and two palynofacies changes in the Enugu/Iva
valley shales from Anambra basin while Oloto put forward the
first dinoflagellate and miospore biozones for Southern Nige-
ria sedimentary basin.

This study unlike the previous traditional ones of dating sedi-
ments of the basin, attempts  a fine stratigraphic differentia-
tion. This is done by concentrating on identified index
palynomorphs that are useful for delineating locally defined
zones and provide a means of correlation with adjoining ba-
sins. The palynostratigraphic framework established here will
greatly  amplify the biozonation of the flora succession of the
basin in future.

Geological  setting of the basin.This basin which is
adjacent to the lower Benue trough is intracratonic
(Whiteman 1982). It is an immediate precursor of  the Niger
delta basin and trends in a NE to SW direction. A lot of
work has been undertaken to elucidate the stratigraphy
(lithostratigraphy and biostratigraphy), age, palaoenviron-
ment, paleogeography, sedimentary tectonics and origin
of the deposits in the basin and the adjoining sedimentary
basins. Reyment (1965) and  Nwajide and Reijers  (1996)
delineated and described a number of lithostratigraphic
subdivisions. Agagu et al (1985) also divided the
Senonian-Maestrichtian lighostratigraphic units of the
Southern  Anambra basin into eight sections representing
three repetitive delta-building episodes. Swamp or mar-
ginal transitional to marginal marine and tidal flat environ-
ments of deposition have been suggested (Salami 1983;
Allix 1987; Akande et al 1992; Nwajide and Reijers 1996).
Fluvio-marine sandstones and shales were said to be
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PALYNOSTRATIGRAPHIC  STUDIES OF CRETACEOUS DEPOSITS OF ANAMBRA  BASIN,
EASTERN NIGERIA

O F Adebayo* and A O Ojo

Geology Department, University of Ado-Ekiti,Ado - Ekiti, Nigeria

(Received June 27,2002; accepted August 23,2004)

Upper cretaceous strata of Anambra basin were spot sampled at two locations. A palynological investigation of the
forty-one samples from the outcrop section, enabled the recognition of five palynological zones based on pollen and
spores. The assemblage zones which are assigned upper Campanian to Maestrichtian age are: a). Tricolpites/Syncolporites/
Matonisporites Assemblage zone (upper Campanian). b). Psilamonocolpites/Zlivisporis Assemblage zone (Campanian
- Maestrichtian). c). Retistephanocolpollenites/Monocolpollenites/Propylipollis  Assemblage zone (Maestrichtian). d).
Retidiporites/Verrucatosporites/Buttinia  Assemblage zone (Maestrichtian) and e). Rugulatisporites/Cingulatisporites
Assemblage  zone (Maestrichtian). The dominance of the  palynomorph assemblage by trilete spores (Cingulatisporites
ornatus, Foveotriletes  margaritae, Zlivisporis blanensis, and Verrucatotriletes bullatus) and  monocolpites (Monocolpites
marginatus, Longapertites sp. and Monocolpollenites sp.) indicate a swampy environment fringed by herbaceous
vegetation. While the dark grey to black, fissile, sulphur stained, pyretic, lignitic and laminated carbonaceous shale
suggested a tidal flat  environment of deposition. This study therefore enabled the recognition of five informal  palyno-
logical  zones in the upper Cretaceous sediments of Anambra basin and tidal flat environment.

Key words: Palynostratigraphic, Cretaceous deposits, Herbaceous.
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Introduction

Natural dyes are generally understood to be colorants (dyes
and pigments) that are obtained from animal or vegetable
matter without chemical processing. They are mainly mor-
dant dyes, although some natural vat, solvent, pigment,
direct and acid types are known (Gulrajani and Gupta 1992a).
In recent years concern for the environment has created an
increasing interest in natural dyes. Conventional wisdom
leads to the belief that natural dyes are amiable to the
environment than their synthetic counterparts, although the
issue is not necessarily quite so straight forward (Smith and
Wagner 1995). Nevertheless, natural dyes do have tremen-
dous commercial potential (Verma and Gupta 1994).

In recent years, the world has become increasingly aware of
environmental issues. Synthetic dyestuffs in particular have
come under severe criticism on the grounds of being highly
polluting in their manufacturing and application. A search for
safer alternatives has created a widespread renewal of inter-
est in natural dyes.  Studies conducted on the color character-
istics and fastness properties of natural dyes show that the
colors obtained are soft and varied and several shades have
wash fastness ratings similar to those of acid dyes on wool
and silk (Minagawa and Kawahara 1983;  Grierson et al 1985;
Taylor 1986;  Gulrajani and Gupta 1992b).

There have been some investigations on the theoretical
basis of dyeing with natural dyes (Arshad et al 1954; Gupta

and Gulrajani 1994; Gulrajani et al 1999). Recently there
has been growing interest in the use of natural dyes in
textile applications. This is a result of the stringent envi-
ronmental standards improved by many centuries in a re-
sponse to the toxic and allergic reactions associated with
synthetic dyes. Natural dyes exhibit better biodegradabil-
ity and are generally more compatible with the environ-
ment. In spite of their inferior fastness, natural dyes are
more acceptable to environmentally conscious people
around the world (Deo and Desai 1999).

The present study focuses on the dyeing of silk with the
Kikar and Madder bark extract which is sparingly soluble in
water but is freely soluble in alcohol. For dyeing three differ-
ent techniques named as pre-mordanting, meta-mordanting
and post-mordanting were used. The fastness properties of
silk samples dyed with natural dye with and without mordants
were determined. Methods are  intended for determining the
resistance of the color of silk  when exposed to sunlight (light
fastness), washed with soap water at the given temperature
(wash fastness) and rubbing off  and staining other materials
(crock fastness). Grey scale of society of dyers and colorist
(SDC) is used as the standard rating scale (1 to 5) to determine
the change in color of these fastness properties. The rating
1-2 shows poor fastness, 3-4 moderate and 4-5 good and very
good fastness properties.

The changes in color properties  will be discussed in terms of
reflectance , K/S and CIE Lab values of the dyed substrate.
The reflectance is actually the ratio of the light leaving and an

Pak. J. Sci. Ind. Res. 2004 47(6) 423-429

EFFECT OF MORDANTS ON COLOR SHADE AND COLOR FASTNESS OF SILK  DYED WITH  KIKAR

AND MADDER BARKS

Shahina Waheed* and Amina Alam

Applied Chemistry Research Centre, Pakistan Council of Scientific & Industrial Research,Lahore-54600, Pakistan

(Received September 9, 2002; accepted September 1, 2004)

The silk fabric was dyed with aqueous extract of Kikar bark (Acacia arabica) and Madder bark (Rubia cordifolia) by
using various metal sulphates as mordants. The three techniques of mordanting were used for dyeing the fabric and are
known as pre-mordanting, where the fabrics were first mordanted and then dyed with natural dye extract, meta-
mordanting (i.e. dyeing in the presence of mordants) and post- mordanting where the dyed fabrics were treated with
mordants. The fastness properties i.e. crock fastness, washing fastness and light fastness of the dyed samples were
determined and comparison was made for control and samples dyed in the presence of the metal ions. The three fastness
of the dyed samples were found to be good to excellent. The color of the dyed silk was investigated on computer color
matching system in terms of Reflectance, K/S and CIE lab color values. The effect of different metal ions have been
studied with respect to their influence on color shade and fastness properties. The mechanism of mordant interactions
with the fabric has been briefly discussed.

Key words: Natural dyes, Mordants, Fastness.

*Author for correspondence
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Introduction

In natural aquatic ecosystems, metals occur in low concentra-
tions, however, the occurrence of heavy metals in excess of
natural loads is of concern (Botkin and Keller 1997; Fatoki and
Awofolu 2003; James and Okolo 2003). This situation has
arisen as a result of increasing urbanization and industrializa-
tion, and laxity in enforcing environmental regulations
especially in most developing economies (UNEP 1986; Biney
et al 1994; Appleton et al 2001; Yusuf 2003).

The accumulation of metals in an aquatic environment has
direct consequences on man and the ecosystem (Fergusson
1990; Holm et al 1995; Vincent et al 2001; Almeida et al 2001).

The bio-availability of water-bound metals is of importance
from an ecotoxicological viewpoint (Deverey et al 1993; Botkin
and Keller 1997; Calace et al 2000).

Legislation governing the maximum permissible levels of a
polluting metal in an environmental medium such as water
refers to total concentration rather than the chemical form of
that metal (Ure and Davidson 1995). Most of the previous
works have been limited to the determination of total concen-
tration of the metals only. However, the determination of
total concentration of the metals does not give adequate
information about the bio-availability of potentially toxic
metals. Fractionation (operationally defined as speciation) is
now acknowledged to be a necessary tool to acquire this

information (Pardor et al 1989; Deverey et al 1993; Calace
et al 2000, He et al 2000, Tokalioglu et al  2000; Tokalioglu
et al 2003).

The objective of this study was to determine the concentra-
tion of the labile and non-labile forms of lead and zinc in the
water samples collected from the Abegede Creek, Ijora and
Lagos. This is with a view to ascertain the potential bio-avail-
ability of these metals. The Creek is an important natural fresh
reservoir for fishing and other recreational activities. It is
adjoined upstream by some major refined petroleum oil mar-
keting companies which discharges waste-waters into the
Creek.

Materials and Methods

Water samples were collected randomly from the Abegede
Creek between the months of October and November, 2001
from three different sites A, B and C indicated in Fig 1.

A – Beside Lagos State Water Corporation Headquarters,
Ijora.

B  – National Arts Theatre, Water Front, Iganmu.
C  – A pool of water adjacent to the National Arts Theatre

Iganmu Water Front off the main course of Abegede
Creek.

From the samples 100 ml aliquot were acidified with 5 ml 0.01
M HNO

3
 for preservation and stored in polyethylene bottles

in a refrigerator before analysis (Holm et al 1995; APHA 1998)

ASSESSING THE SPECIATION  PATTERN  OF LEAD AND ZINC IN SURFACE WATER

COLLECTED  FROM ABEGEDE CREEK, IJORA AND LAGOS

A A Adeniyi* and O O Okedeyi

Department of Chemistry, Lagos State University, Ojo, P.M.B. 1087, Apapa, Lagos, Nigeria

(Received November 6, 2003; accepted September 20, 2004)

A two-stage sequential extraction procedure for the speciation of zinc and lead has been applied to surface water randomly
collected from three sites in Abegede Creek, Ijora and Lagos. The determination of the labile and non-labile metals species
was carried out by flame atomic absorption spectrophotometry (FAAS). The mean values of non-labile zinc and lead
concentrations from the three sites, A, B and C are 0.54 ± 0.25 mg/l; 0.55 ± 0.26 mg/l; 1.13 + 0.76 mg/l, respectively for zinc
and 0.13 ± 0.09; mg/l, 0.17 ± 0.07 mg/l; 0.42 ± 0.23 mg/l respectively for lead. These are higher than for the labile species
in the three sites; 0.14 ±  0.07 mg/l; 0.21±  0.22 mg/l; 0.73 ±  0.82 mg/l, respectively for zinc and ND; 0.02 ±  0.04 mg/l; 0.16
±  0.22 mg/l, respectively for lead. The statistical analysis of variance of the distribution of zinc and lead in the three sites
were estimated at 95% confidence level. The values of metals obtained were compared with Nigeria’s background values for
some rivers and the World Health Organization limits for drinking water respectively and found to be generally higher
especially for lead levels. The probable sources of zinc and lead in the Creek are from natural and point sources, although
there could be non-point source contributions from urban run-offs and vehicular exhaust.

Key words: Speciation, Heavy metals, Labile, Non-labile, Flame atomic absorption spectrophotometry.
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aDepartment of Chemistry, Islamia University, Bahawalpur, Pakistan
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Introduction

The adsorption of the cationic dye acridine orange by Nasa-
ponite and the colloidal properties of the aqueous solution
were investigated by Garfinkel-Shweky (1995) using visible
spectroscopy. It was found that organic cations were adsorbed
by the mechanism of cation exchange. When small amount
of the dye was adsorbed, the dye penetrates into the interlayer
space and most of it undergoes metachromasy due to interac-
tion between the aromatic entity and the oxygen plane of the
clay. But at greater amounts of acridine orange the metachro-
masy results from the aggregation of dye in the inter particle
space. In excess acridine orange, the clay was gradually pep-
tized. Grafinkel-Shweky and Yariv (1997) observed that the
adsorption of cationic dye acridine orange by different
monoionic laponites leads to changes in the colloids proper-
ties of this synthetic mineral in aqueous solution. The organic
cation was adsorbed by the mechanism of cation exchange.
Small amounts of adsorbed dye keep the clay in the peptized
state with all metallic cations. Greater amount of acridine
orange resulted in the neutralization of electric charge of clay,
and its flocculation. In excess acridine orange the charge of
clay platelets became positive and the clay was peptized. The
colloidal  properties were studied by the absorbance curves
in which the absorbance was described as a function of the
degree of saturation with constant clay concentration or with
constant dye concentration. In the absorbance curves three
regions can be identified. The transition between first and

second or second and third region depend on the exchange-
able metallic cation initially present in the clay (Granfinkel-
Sheweky and Yariv 1995). It has also been found that satu-
rated adsorption amount of the dyes on activated carbon was
corelated with the electrostatic forces between charges on the
carbon surface and ionic dyes. There exist the electrostatic
attractive or repulsive forces between the activated carbon
and ionic dyes. The adsorption forces are the sum or diffe-
rence of dispersion and electrostatic forces. This conclusion
was further supported by the kinetic and thermodynamic  para-
meter that was calculated from experimental data (Minguang
1997). The adsorption characteristics of types of dyes in aque-
ous solutions on 9 types of amorphous oxide gel were exa-
mined. The adsorptive ability was affected by the pH of the
dye solution and composition of the gel (Motoshi et al 1990).

The Surface Enhanced Raman Scattering (SERS) spectra of
acridine in Ag solution was studied by Seong et al (1991).
The presence of halide ions was a pre-requisite for the obser-
vation of SERS. Different SERS spectra were obtained using
different pH solutions. At neutral pH, acridine was adsorbed
on the Ag surface via its N lone pair electrons while in acidic
medium it adsorbs  as the acridinium-chloride ion pair through
the Cl atom. The charge transfer effect appears to play an
important role along with the electromagnetic effect. On the
other hand, photoreaction readily occurs in a highly basic
medium. This was concluded in terms of the competitive
adsorption of Cl and O ions on Ag. Nonetheless, the acidity
of acridinum ion seemed to be far greater on the surface than

The adsorption studies of acridine orange from aqueous solution were carried out over calcium oxide, magnesium oxide
and zinc oxide. The adsorbents were subjected to a few pretreatments and the effect of pretreatment was studied on the
extent and mode of adsorption. The adsorption over various pretreated surfaces exhibited three kinds of adsorption pat-
tern, namely, S-type, L-type and H-type. The mode of adsorption is explained on the basis of the adsorption isotherm. The
H-type is explained as flatwise adsorption with some ionic micellisation. The L-type has been interpreted as multilayer
adsorption (flatwise) with the formation of large ionic micelles. The S-type has been explained as edge on (monodisperse)
adsorption. The Freundlich adsorption isotherm are applicable within the limited range of concentration of dye. In few
cases, these equations are not applicable due to the complex adsorption mechanism.

Key words: Acridine orange, Metal oxides, Aqueous solution.

*Author for correspondence
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Plant anatomical characters presumably influencing resistance and susceptibility to yellow stem borer (YSB) infestation
were studied. Rice varieties having broader and thicker sclerenchymatous hypodermis, compact parenchyma cells of
ground tissue, small air spaces in the ground tissue, more vascular bundles with narrower spaces between vascular bundles,
ridged stem surface containing vascular bundles and narrower pith are considered to be characters for resistance. Whereas
thinner sclerenchymatous hypodermis, loose parenchyma cells of ground tissue, larger spaces between vascular bundles,
wider pith and larger air cavities, might be responsible for the susceptibility to (YSB). In the present study TKM6, BR1
and Nizersail were found to be resistant to (YSB), while TN1, IR8, BR3, BR4 and BR14 were susceptible varieties.

Key words: Rice varieties, (YSB) yellow stem borer, Anatomical characters, Resistance.

ANATOMICAL CHARACTERISTICS OF RICE PLANTS INFLUENCING RESISTANCE AND

SUSCEPTIBILITY TO YELLOW STEM BORER

M Shahjahan

Department of Entomology, Bangladesh Agricultural University, Mymensingh-2202, Bangladesh

(Received December 11, 2002; accepted August 3, 2004)

Introduction
Stem borers are major pests of rice in Bangladesh. The pre-
dominant species is Scirpophaga incertulas (Walker). The
other pyralid, Chilo polychrysa (Meyrick), Scirpophaga
innotata (Walker) and the noctuid, Sesamia inferens (Walker)
occur in varying proportions, depending upon the locality
and the extent of cultivation of rice and other graminaceous
crops. The yellow rice stem borers could be controlled con-
siderably by modern organic insecticides, but the effective-
ness of this measure depends on the proper timing of the
insecticide application to coincide with the vulnerable stages
of the pests. The insecticide control is temporary, and the use
of insecticide is limited because they destroy natural enemies
of the pest, as well as because of their toxicity to mammals
and fish. Moreover, in areas where overlapping insect gene-
rations occur, repeated treatments are required to keep their
numbers below levels that will cause economic damage. The
problem is further complicated when frequent rains remove
insecticide residues (Pathak 1967).

Thus, it is important to study control measures, which will
result in cumulative reduction in the insect population. The
use of relatively resistant varieties as a means of control in
endemic areas, in addition to the other control methods, has
great economic potential (Israel 1967). This method has been
found to be particularly effective against insect pests, like
yellow rice stem borer, which have high host-plant specific-
ity and because of feeding habits and difficulty to reach with
conventional methods of control. The host-plant resistant
method operates at all levels of the pest population and is
compatible with other methods of control.

Stem borer larvae have to eat their way into the stem, it would
be expected that stems with thick culm tissues would offer
resistance to larval boring (Pathak et al 1971). Experiments
showed that varieties with a narrow stem lumen were less
susceptible to borers (Seko and Kato 1950 a and b; Van and
Guan 1959; Israel et al 1961). Stems with thick layers of lig-
nified tissues were less infested, and distance between vascu-
lar bundles of the stem directly correlated with susceptibility.
Varieties with vascular bundles arranged closer than the width
of the larval head offered resistance to larval boring. Also,
varieties with thick layers of sclerenchymatous tissue were
generally less infested than varieties, which had thin layers.
Van and Guan (1959) believed that thickness of sclerenchy-
matous tissue to be the major basis of resistance.

The present research work was undertaken to study the plant
anatomical characters presumably influencing resistance and
susceptibility to YSB infestation.

Materials and Methods
Resistant and susceptible varieties of rice plants were grown
in the BAU Farm in aus and aman seasons of 1996. Twenty
one rice varieties in aus (TKM6, TN1, IR8, IR29, BR1, BR2,
BR3, BR6, BR7, BR8, BR9, BR12, BR14, BR15, BR16,
BR20, BR21, Dular, Gomvir, Hashikalmi and Purbachi ) and
eleven rice varieties (TKM6, TN1, BR4, BR10, BR11, BR22,
BR23, Kalizira, Nizersail, Purbachi and Tulsimala) in aman
season were grown for this study. Specimens of rice stem
from basal parts were collected after 100 days of transplanta-
tion and fixed in FAA (Formalin-aceto-alcohol) fixative. The
stem parts were washed in running water for 5-6 h and dehy-
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Introduction

The genus Tylenchorhynchus was established by Cobb (1913)
when he discoverd that T. cylindricus was found  in soil from
reclaimed coastal swamp lands in Southern California. In his
excellent review of the genus Tylenchorhynchus, Allen estab-
lished its taxonomic criteria in 1955. Golden et al (1987) raised
the subfamily Tylenchorhynchinae (Eliava 1964) to family
rank and provided a key to the six genera included at that
time. Hooper (1978) discussed the history of the genus. In
descri-bing four new Tylenchorhynchus species Sturhan
(1966)   recognized 73 valid species in the genus and indi-
cated 10 additional forms as species inquirendae. By 1970,
96 species were described. Most of the species included un-
der Tylen-chorhynchus have now been placed in new genera
by diffe-rent workers. The most important characteristic used
in distinguishing these genera  is the number of lines, ranging
from three to six, in the lateral field. Tylenchorhynchus now
contains those species having four lines in the lateral field.
Tarjan (1973) gave a valuable key and a table of diagnostic
data on species. Siddiqi and Jairajpuri (1982) proposed resur-
rection of the subgenus Bitylenchus (Filpjev 1934) under the
genus Tylenchorhynchus and Jairajpuri (1982) gave a key to
16  species of the subgenus Bitylenchus. By 1984, 79 species
of Tylenchorhynchus were described.

Here one new specie of Tylenchorhynchus is described from
Pakistan. Comments are added on Geocenamus rugosus which
was previously described by Siddiqi (1963), who then put his

A NEW SPECIES OF TYLENCHORHYNCHUS WITH  COMMENTS ON GEOCENAMUS RUGOSUS

(THORNE AND MALEK  1968) BREZESKI  1991 FROM SINDH
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Tylenchorhynchus fatimae sp.n was collected around the roots of coconut field, Malir and coconut plants from PCSIR
campus, Karachi is described and illustrated. T. fatimae sp.n comes close to T. brassicae (Siddiqi 1961), T. tuberosus
(Zarina and Maqbool 1994), T. tritici (Golden et al 1969) and T. rubustoides (Thorne and Malek 1968) but differs in stylet
length, general shape of the body and DGO. Geocenamus rugosus (Thorne and Malek 1968) Brezeski 1991 is reported for
the first time from Pakistan are listed. Measurements of Geocenamus rugosus are given from paratype and rest of the
measurements from illustration are mentioned in Table 1.

Key words: Coconut, Nematodes , Tylenchorhynchus fatimae sp.n.

genus into Merlinius (1970) and later he kept his genus into
Scutylenchus as S. rugosus (1979). Whereas, Brezeski (1991)
lateron, after a comprehensive studies placed this genus into
Geocenamus as G. rugosus (1991). We have studied the speci-
mens collected from Sindh, Pakistan and reported it.

Materials and Methods

The soil samples were collected around the roots of various
Date Palm trees in PCSIR Campus and later soil samples were
also taken from coconut farms, Malir. These samples were
brought to the laboratory and kept at 5°C in incubator. These
were processed by following Cobbs sieving and gravity
method (Cobbs 1918) and later modified by Baermann’s
method. Nematodes were collected under stereoscopic bino-
cular, relaxed by gentle heat and processed by slow method
of glycerin according to Thorne (1961) and mounted in anhy-
drous glycerin  and sealed with zut cement. Illustrations were
made with the help of Camera Lucida attachment.

Tylenchorhynchus fatimae** n.sp. (Fig 1)

Holotype female L=0.6 mm; a=37.2; b=5.32; c=15.2; c’=2.4;
V=54.6

Paratype females L=0.57-0.65 (0.61±1.78)mm; a=27.3-34.2
(30.75±4.8); b=5.2-6.5 (5.85±0.91);
c=13.5-16.8 (15.15±2.3); c’=2.48-3.2
(2.84±0.5); V=54-56.4% (55.2±1.2);
spear=14.6-14.8 (14.7±0.1)µm

Paratype male L=0.62-0.64 (0.63±1.4)mm; a=35-38
(36.7±2.4); b=4.2-5.5 (4.85±0.56);
c=14.4-15.2 (14.8±0.56); T=64.2-67
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Introduction

Mites occur widely in a variety of stored products, including
foodstuffs causing considerable damage. During long-term
storage of cereals like wheat, mites become more serious and
damaging pest than weevils or other storage pests. Mites
penetrate the seeds through the epicarp and destroy the germ
as well as consume some of the endosperm. Interestingly, their
damage is considered to be of great economic significance.

Genus Caloglyphus was erected by Berlese in 1923 and he
designated Caloglyphus berlesei Michael (1903) as its type
species. Zakhvatkin (1941) made a comprehensive review of
this genus and described 4 new species and redescribed 6
species with improved descriptions. Nesbitt (1944 and 1949)
and Samsinak (1966) added 1, 3 and 1 new species to this
genus, respectively. Mahunka (1973, 1974 and 1978) des-
cribed 2, 1 and 2 new species, respectively from his area of
research. Hughes (1976) contributed a good addition of know-
ledge to this genus. Tseng and Hsieh (1976) redescribed 1
species with improved description. Samsinak (1980) revised
the tribe Caloglyphini, re-established the genus Caloglyphus
and described 1 new species. Channabasavanna et al (1981),
Rao et al (1982) and Ashfaq and Chaudhri (1983) included 1,
1 and 4 new species, respectively, in this genus. Samsinak
(1988) mentioned 1 new species of the tribe Caloglyphini.
Zou and Wang (1989), Sevastyanov and Radi (1991), Sher
et al (1991), Klimov (1996) and Eraky (1999) added 1, 3, 2,
1 and 1 new species, respectively to this genus. Klimov (2000)
reviewed acarid mites of the tribe Caloglyphini with des-
cription of a new species. Klimov and Oconnor (2003) pub-
lished phylogeny, historical ecology and systematics of
some mites including full descriptions of each taxon, keys

and biological informations. Multivariate analyses of variance
were used to interpret morphological differences between
the two species in relation to factors that influence their mor-
phology in a laboratory and field setting. In the present study,
2 new species have been identified and described.

A large number of species in this genus are also found in
Pakistan, which are necessary for undertaking the present
study.

Materials and Methods

Mites are numerous and diverse in most of the areas of
Pakistan. For the purpose of present study, samples of diffe-
rent stored commodities were collected from various part of
Pakistan, but more frequently from Punjab and N.W.F.P. pro-
vinces. Throughout the sampling, main emphasis was laid
down upon the grains that were severely infested by insects
to observe various species of mites. The samples were sorted
into various species of genus Caloglyphus, using binocular
and their drawings were made with the help of phase contrast
microscope. The identification of both these specimens up to
specific level was made by following Zakhvatkin (1941) and
Hughes (1976) and compared with already reported species
in the literature to help to build a background for this genus.
An identification key, comparisons of characters, similarity
matrix and phenogram for the already known species of this
genus including the new species have been presented.

Results and Discussion

Key to Pakistan species of genus Caloglyphus (Hypopodes)

1. Sternum 2 (st2) present .................................................. 2
Sternum 2 (st2) absent ................................................... 6

TWO NEW CALOGLYPHUS BERLESE MITES (ASTIGMATA : ACARIDAE ) RECORDED IN
PAKISTAN

Muhammad Sarwara* and Muhammad Ashfaqb
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The taxonomy of Caloglyphus clemens and C. cingentis was studied. These species were encountered from two different
host materials. A key for all the known hypopodes from Pakistan, their comparison of characters, similarity matrix and
phenogram have been included.

Key words: Acaridae, Hypopus, New mite species, Caloglyphus, Taxonomy.
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Introduction
Skeletal and body anomalies in fishes have been reported in
numerous research works. Normally such anomalies in wild
fish are caused by environmental degradation due to the direct
discharge of untreated pollutants, nutritional deficiencies,
physical shocks and infection at early developmental stages.
Some of the studies on such anomalies are that of Douglas
(1978); Hussain (1979); Ferguson (1989); Roberts and Bul-
lock (1989); Schäperclaus (1992); Endo et al (1994); Al-Hassan
and Shwafi (1997); Al-Hassan and El-Silini (1998), etc. Such
abnormal fishes have also been reported from freshwater,
creeks and mangrove areas along the coast of Karachi (Hussain
1979; Jafri et al 1998; Hussain and Khatoon 1998).

Present study reports the occurrence of abnormalities in five
fishes. The detailed study of X-rays reveals scoliosis and
kypholordosis resulting loss of hard parts (vertebrae, caudal
skeleton and spines), which cause body deformation.

Materials and Methods
Five abnormal specimens were collected in gill nets during
the regular fish samplings from Korangi creek area and back-
waters of Sandspit area (Karachi coast, Northern Arabian Sea).
The detail sampling technique is described in the final report
of Pakistan Science Foundation Project no. 319 (PSF 2003).
The described specimens are catalogued, Valamugil cunnesius
two specimens no. 4001 and no. 4002 CEMB; Liza carinata
two specimens no. 4003 and no. 4004 CEMB and one speci-
men of Therapon jarbua no. 6001 CEMB. Fishes were iden-

tified, measured, dissected, X-rayed and compared with nor-
mal specimens.

Abbreviations used: TL = Total length: measured from snout
to the end of the caudal fin; SL = Standard length: measured
from snout to last vertebrae; HL = Head length: measured
from snout to the end of operculum; TW = Total weight:
Number of vertebrae were counted on longitudinal axis from
chondrocranium to urostyle.

Results and Discussion
Valamugil cunnesius. Specimen no.4001 CEMB, was caught
by gill net mesh size, 38 mm, at Bakran creek, Station 82,
Lat. 24047'03N and long. 67017'46E on 26th March 2001 at
11.00 A.M. Immature (sex not discriminated), TL 157 mm,
SL 120 mm, TW 42.8 g. Dorsal fin IV, I, 8; pectoral fin I, 14;
pelvic fin I, 5; anal fin III, 9. Scales in lateral series 34; head
length 38.4% (41.6% normal specimen) in the SL; body depth
40.8% (48.0% normal specimen) in SL; eye diameter 9.6%
(10.8% normal specimen) in head length; pre-dorsal distance
75.6% (83.2% normal specimen) in SL. The head and the
anterior contour of the specimen develop a hump like appear-
ance at the nape (Fig 1).

Meristic features of the abnormal fish show distinct diffe-
rence from the normal specimen. The body depth is 48% of
SL in normal specimen compared to 40.8% of SL in abnor-
mal fish. Pre-dorsal distance is 83.2% in the normal fish com-
pared to 75% of the SL in abnormal fish.

Radiograph. The X-ray of the abnormal fish revealed marked
rotato-scoliosis of vertebrae, with degenerative changes at the

SKELETAL ANOMALIES IN FISHES COLLECTED FROM KORANGI CREEK AND BACK-
WATER OF SANDSPIT ALONG THE COAST OF KARACHI

S Makhdoom Hussaina and Zakia Khatoonb*
aCentre of Excellence in Marine Biology, University of Karachi, Karachi-75270, Pakistan
bFood & Marine Resources Research Centre, PCSIR Laboratories Complex, Karachi-75280, Pakistan
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Vertebral anomalies have been reported in Liza carinata, Valamugil cunnesius and Therapon jarbua from Korangi creek
and L. carinata collected from backwaters of Sandspit. Detail examination of external morphology and X-rays of fishes
showed kypholordosis and scoliosis in the vertebral column. It is presumed that these effects are results of pollutants in
the coastal systems of Korangi creek and Sandspit backwaters where heavy pollutants and domestic sewage of the Karachi
city is discharged untreated. This study suggests the need of effective management measures to save fisheries resources of
the creeks and coastal waters.
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Introduction

Nigeria is predominantly an agricultural country although there
is an active petrochemical industry in the Niger Delta area and
industrial development is expanding, particularly in the south
(Welcome 1979). Heavy urbanization along coastal rivers and
lagoons, and intensive agriculture for cash crops in some other
parts of the country, may give rise to local pollution problems.

Fish, an important source of animal protein of high biological
value, vitamins A and D, and also contain several minerals
such as Ca, Fe, Cd, Pb, etc., which may be beneficial or toxic to
man depending on the exposure level (Bowen 1979; Mudambi
and Rajagopal 1981). Fish is in increasing demand in Nigeria
due to high population growth rate, increasing national
income and increasing cost of meat and other sources of
animal protein (Adeyeye 1997). The relatively high per caput
consumption of fish has been attributed to greater availability
of this product at relatively cheaper prices (Osajuyigbe 1981).
Currently, about 40% of animal protein consumed in the coun-
try is derived from fish.

Biological magnification could lead to toxic levels of minerals
in fish, even when the exposure is low. The proven toxicity of
high concentrations of heavy metals in water to fishery and
wild life (Cain et al 1980) poses the problem of an ultimate
disequilibrium in the natural ecological balance. Apart from
destablishing the ecosystem, the accumulation of these toxic
metals in the aquatic food organisms is a potent threat to pub-
lic health. The Minamata Bay epidemics remains a classic ex-
ample (Goldwater 1971; Laws 1981).

Some reports have been published on the correlation between
minerals in fish and their environment (Okoye 1991; Ipinmoroti

and Oshodi 1993; Adeyeye 1994). The health implications of
the mineral distribution in the fish samples have not been
seriously emphasized. In the current report, minerals were
determined in five different types of fishes, an amphibian and
two types of snakes. The flesh, heads, bones and scales of all
the animals were separated appropriately before each part was
analysed. This separation was necessary because when fish
is roasted or smoke dried (as these samples) head, flesh and
bone become soft enough for easy consumption. While it is
only the flesh, scales and bone that can be consumed in the
snakes but not the head. Based on the mineral composition
results, the following parameters were further calculated: cal-
cium/phosphorus (Ca/P) and sodium/potassium (Na/K) ratios
and mineral safety index (MSI) of the various sample parts.

Materials and Methods

The samples of animal were purchased from the Oba market
(Ado-Ekiti, Ekiti State, Nigeria) in dry form. The samples were
identified and each sample was divided into head, flesh, bone
and scales as appropriate. Part of every sample were homog-
enized in Kenwood major blender, packed in labeled plastic
containers and stored in the laboratory refrigerator for
pending analysis. Analyses were carried out without further
processing.

Determination of moisture and ash. Between 0.5217g-
0.6275g of samples were weighed for moisture content determi-
nation and dry ashing (AOAC 1990). Samples were dried at 105°C
until constant weight while ashing was carried out at a tempera-
ture of 540°C in the furnace (NEY M-525) to constant weight.

Determination of minerals. Each ashed sample was trans-
ferred into a 50 ml beaker, crucible was washed with 25 ml,

Pak. J. Sci. Ind. Res. 2004 47(6) 471-477

MINERAL  COMPONENTS IMPORTANT  FOR HEALTH  FROM ANIMAL  SOURCES
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Animal samples include two different types of snakes, frog and five different types of fishes. The flesh, bones, scales
and heads of the animals were separated and analysed for moisture, ash and minerals. The minerals, were not detected
from any sample. Cu, Cd, Pb, Co and Cr. The moisture content was generally low. The ash was consistently highest in
the bone but consistently lowest in flesh among the fish and in the scale among the snakes. The concentration of the
minerals was highly varied among the body parts. The Ca/P ratios ranged from excellent to poor. The Na/K ratios were
generally on the high side ranging between 0.55-1.05. The mineral safety index was generally good for Na, P, Mg and Ca,
poor for Fe but very bad for Zn. It is an indication that the samples were contaminated by Fe and Zn.

Key words: Animal samples, Ca/P and Na/K ratios, Mineral safety index.
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Introduction

In the process of the pyrolysis of preceramic compounds
(Fig 1) proper monomer units are polymerized and cross-linked
into organometallic preceramic networks. The networks are
then subsequently pyrolized at elevated temperatures pro-
viding inorganic materials of great scientific and technical
interest. Since the first proposal of this concept (Popper 1967)
several research groups in Germany, USA, Japan and France
have been working in this field. The achievements of these
groups and the ongoing activities in the exploration of chemi-
cal synthesis routes for the production of proper preceramic
networks, the controlled decomposition of the preceramics
into inorganic materials as well as the characterization and
technical aspects of many different materials have been
reported in several articles (Laine 1986; Bill and Aldinger 1995;
Birot et al 1995; Baldus and Jansen 1997) The idea behind the
process of the pyrolysis of preceramic compounds is to build
up organometallic polymeric chains of structural units of the
ceramic materials. The goal is to synthesize the macromol-
ecules at first and then to condense them at relatively low
temperatures into inorganic materials.

Several aspects make this technique most attractive for the
development of new materials and compounds such as:

I) With this technique one can easily produce amorphous
materials with compositions not obtainable with common syn-
thetic routes.

II) Because of the low mobility in predominantly covalent
bonded materials the amorphous stage can be thermally stable
to very high temperature before transforming into crystalline
phases.

Pak. J. Sci. Ind. Res. 2004 47(6) 478-481
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The importance of pyrolysis of preceramic organometallic compounds is increasing year by year as a key technology for
the synthesis of new inorganic materials. According to this process, preceramic polymers are synthesized from monomer
units. After cross-linking of such precursors, the obtained preceramic networks are transformed by pyrolysis into amor-
phous materials. Further increase of the temperature yields thermodynamically stable crystalline materials. In this paper,
the general methods of the synthesis of ceramic materials based on the Si-B-C-N system via thermolysis of preceramic
compounds have been reviewed. Bulk materials, coatings and fibers of such materials reveal quite interesting high tempera-
ture properties.

Key words: Pyrolysis, Preceramic compounds, High temperature ceramics.

III) One can control the thermal activation in the amorphous
stage for material transport mechanisms. So the technique
kinetically stabilizes the less stable phases and microstruc-
tures with morphologies not possible by common synthetic
techniques such as melting or sintering.

IV) Taking advantage of the various fabrication capabilities of
polymer process engineering, components such as fibers,
coatings, infiltration and complex-shaped bulk parts can
mostly be produced in an easy manner.

The purpose of this paper is to outline the general methods of
the synthesis of ceramic materials via thermolysis of preceramic
compounds. This outline will consist of general information
taken from the literature.

Precursor synthesis. Since the type of the backbone and
the functional side chains of precursor molecules substan-
tially influence the ceramic yield, chemical composition, and
microstructure of precursor-derived ceramics a variety of dif-
ferent compounds has been investigated as starting materi-
als. Figure 2 shows examples of the polymers which have
been synthesized from monomers for the preparation of sili-
con  carbide and silicon nitride-based ceramics.

These polymers are characterized by a direct attachment of
silicon to carbon or nitrogen. Boron-containing polycarbo-
silazanes (Bill et al 1995, Riedel et al 1996) carbon containing
polyborosilazanes and silylated borazine derivatives (Seyferth
et al 1991) have been shown to be excellent precursor mole-
cules to ceramic materials in the quaternary system Si-B-C-N.
In general, these molecules consist of Si-N skeletons, which
are more or less cross-linked via B, B-N, B-C or borazine units,
carrying different substituents bonded to the silicon centers.*Author for corresondence
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